ANALOG /DIGITAL CHARACTERISTICS TESTING DEVICE AND 

IC TESTING APPARATUS 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0001] The present invention relates to an analog/digital 
characteristics testing device. In detail, the present 
invention relates to an analog/digital characteristics testing 
device for testing the analog/digital characteristics of an IC 
to be tested. Further, the present invention relates to an IC 
testing apparatus having a function of testing the analog/digital 
characteristics of an IC to be tested . 

Description of Related Art 

[0002] According to an earlier development, there is an IC 
testing apparatus (hereinafter, referred to as "IC tester") 
comprising an analog/digital characteristics testing device for 
testing the analog/digital characteristics of an IC to be tested 
(hereinafter, referred to as "DUT"). 

[0003] In this specification, the analog/digital 
characteristic( s ) test means, for example, the test for the 
characteristic( s ) of an analog- to-digital converter, the test 
for the characteristic( s ) of a digital-to-analog converter or 
the like . 

[0004] An analog/digital characteristics testing device 



according to an earlier development, is shown in FIG. 8. 
[0005] As shown in FIG - 8, the analog/digital characteristics 
testing device 300 comprises a test controller 20, a plurality 
of analog/digital characteristics measurement circuits 21, 22, 
23, 24, • • * , 2n- The n integrated circuits to be tested (DUTl 
to DUTn) are connected with the analog/digital characteristics 
measurement circuits 21, 22, 23, 24, 2n, respectively. 

[0006] The test controller 20 outputs a test condition data 
for the analog/digital characteristics test and a data write 
clock signal for writing the test condition data in the 
analog/digital characteristics measurement circuits 21 to 2n. 
Further, the test controller 20 manages a test result data 
outputted from each analog/digital characteristics measurement 
circuit 21 to 2n . 

[0007] Each analog/digital characteristics measurement 
circuit 21 to 2n comprises a computing circuit 21a, a memory 
21b, a voltage measurement circuit 21c and a voltage generating 
circuit 2 Id. 

[0008] The test condition data outputted from the test 
controller 20 is stored in the memory 21b at a timing of the 
data write clock signal. Further, in the memory 21b, a 
measurement algorithm for measuring the analog/digital 
characteristics is previously stored. 

[0009] In case that an object to be tested for the 
analog/digital characteristics is an analog- to-digital 
converter of the DUT, the computing circuit 21a controls the 




\ 



voltage generating circuit 2 Id to apply an analog signal to the 
analog- to-digital converter of the DUT by the voltage generating 
circuit 2 Id. 



applied analog signal. The computing circuit 21a stores the 
digital signal in the memory 21b. The computing circuit 21a 
controls the voltage generating circuit 21d to change the analog 
signal to be applied, and collects the necessary data for the 
analog/digital characteristics measurement . 

[0011] When the necessary data is collected, the computing 
circuit 21a computes a data to judge whether the DUT is good 
or poor in accordance with the test condition data . The computing 
circuit 21a outputs the above Judgment as a test result to the 
test controller 20. 

[0012] In case that an object to be tested for the 
analog/digital characteristics is a digital-to-analog 
converter of the DUT, the computing circuit 21a applies a digital 
signal to the digital-to-analog converter of the DUT. The 
digital-to-analog converter outputs an analog signal 
corresponding to the applied digital signal. A voltage of the 
outputted analog signal is measured by the voltage measurement 
circuit 21c. 

[0013] The computing circuit 21a stores a measurement value 
obtained by the voltage measurement circuit 21c, in the memory 
21b. The computing circuit 21a changes a digital signal to be 
applied, and collects the necessary data for the analog/digital 



[0010] 



The DUT outputs a digital signal corresponding to the 



characteristics measurement - 

[0014] When the necessary data is collected, the computing 
circuit 21a computes a data to judge whether the DUT is good 
or poor in accordance with the test condition data . The computing 
circuit 21a outputs the above Judgment as a test result to the 
test controller 20. 

[0015] The analog/digital characteristics measurement 
circuits 22 , 23 , 24 , • • • , 2n have the same structure and function 
as the analog/digital characteristics measurement circuit 21. 
[0016] As explained above, the analog/digital 
characteristics testing device 300 according to an earlier 
development can comprise a plurality of analog/digital 
characteristics measurement circuits. However, because the 
analog/digital characteristics measurement circuit requires a 
voltage generating circuit and a voltage measurement circuit 
which are high precise and costly elements, the number of the 
analog/digital characteristics measurement circuits to be 
provided is the same as that of the DUTs which can be simultaneously 
measured by an IC tester, or is less than that of the DUTs, 
generally . 

[0017] In case that a plurality of the analog/digital 
characteristics measurement circuits are provided in the 
analog/digital characteristics testing device, a plurality of 
DUTs are simultaneously measured by writing the same test 
condition data therein at the same timing with the data write 
clock signal. On the other hand, in case that a plurality of 
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circuits to be tested for the analog/digital characteristics, 
which have different characteristics from each other, such as 
a plurality of analog- to-digital converters or 
digital-to-analog converters, are provided in one DUT, the 
analog/digital characteristics of these circuits cannot be 
simultaneously measured. That is , when a plurality of circuits 
to be tested for the analog/digital characteristics, which have 
different characteristics from each other, are provided in one 
DUT, it is necessary that a different test condition data should 
be written in each analog/digital characteristics measurement 
circuit in order to test the analog/digital characteristics of 
each circuit to be tested. 

[0018] In general, because the DUT in which a plurality of 
circuits to be tested for the analog/digital characteristics, 
are provided, has a large scale, a number of pins for the logic 
function test are required. Therefore, the number of the DUTs 
which can be simultaneously measured by the IC tester, becomes 
small. When the analog/digital characteristics test for such 
a DUT is carried out, a plurality of analog/digital 
characteristics measurement circuits which are provided in the 
analog/digital characteristics testing device, are not 
effectively used. 



SUMMARY OF THE INVENTION 



[0019] In order to solve the above -described problems, an 
object of the present invention is to improve the efficiency 
of the analog/digital characteristics test and to suppress the 
manufacturing cost of the analog/digital characteristics 
testing device - 

[0020] That is, in accordance with the first aspect of the 
present invention, an analog/digital characteristics testing 
device comprises: 

a plurality of measurement circuits for measuring an 
analog/digital characteristic of one or more ICs to be tested 
in accordance with a test condition data; and 

a setting unit for setting a different test condition data 
to each measurement circuit . 

[ 0021 ] According to the first aspect of the present invention , 
because the analog/digital characteristic of an IC to be tested 
can be tested by setting different test condition data to a 
plurality of measurement circuity with the setting unit, the 
efficient of the test is improved. For example, even though 
the circuits to be tested, such as a plurality of 
analog- to-digital converters, a plurality of digital-to-analog 
converters or the like, are provided in one IC to be tested, 
the analog/digital characteristic test can be carried out by 
setting different test condition data to each circuit to be 



[0022] The setting unit may comprise: 

a test condition outputting circuit for outputting the 
test condition data in order; 

a counting circuit for counting the number of the test 
condition data outputted from the test condition outputting 
circuit ; and 

.r- a specifying circuit for specifying the measurement 

. J circuit in which the test condition data is written , in accordance 

with a counter value of the counting circuit . 

'2 [0023] The number of the test condition data outputted in 

order is counted by the test condition outputting circuit, the 

~ counting circuit and the specifying circuit. Therefore, the 

test condition data to be set and the measurement circuit in 
which the test condition data is written, can be specified in 
accordance with the counter value, that is, the output order. 



[0024] When an initial test condition data is outputted from 
the test condition outputting circuit, the specifying circuit 
may specify all of the measurement circuits as a circuit in which 
the initial test condition data is written. 

[0025] When the test condition data is one, a plurality of 
IC to be tested can be simultaneously tested by setting the same 
test condition data to all of the measurement circuits. 

[ 0026 ] The analog/digital characteristics testing device may 
further comprise a management unit for managing a test result 
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data obtained by each measurement circuit. 

[0027] The result of the analog/digital characteristic test 
can be easily managed by the managing unit. 

[0028] The management unit may comprise: 

a multiplexing circuit for outputting the test result data 
obtained by each measurement circuit , from a predetermined output 
terminal in accordance with a counter value of the counting 
circuit ; and 

a judging circuit for Judging whether the one or more ICs 
to be tested are good or poor in accordance with the test result 
data outputted from the multiplexing circuit . 

[0029] Because it can be Judged whether the one or more ICs 
to be tested is good or poor by the multiplexing circuit and 
the Judging circuit in accordance with the test result data 
outputted from each measurement circuit, a test operator can 
easily obtain the test result data under various test conditions . 

[0030] In accordance with the second aspect of the present 
invention, an analog/digital characteristics testing device 
comprises : 

a test condition outputting circuit for outputting one 
or more test condition data; 

a plurality of measurement circuits for measuring an 
analog/digital characteristic of one or more ICs to be tested 
in accordance with the test condition data; and 
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a setting unit for setting the test condition data to each 
measurement circuit ; 

wherein when the test condition output ting circuit outputs 
one test condition data, the setting unit sets the outputted 
one test condition data to all of the measurement circuits; and 
when the test condition outputting circuit outputs a plurality 
„ of test condition data, the setting unit selects one test 

'5 condition data to be set to each measurement circuit, from the 

= = ! 

plurality of test condition data- 

§ = ! 

o 

^ [0031] The setting unit may comprise a counting circuit for 

counting the number of the test condition data outputted from 
the test condition outputting circuit; 

53 wherein the setting unit sets the test condition data to 

each measurement circuit in accordance with the number of test 
condition data, which is counted by the counting circuit. 
[ 0032 ] The analog/digital characteristics testing device may 
further comprise a multiplexing circuit for multiplexing a 
plurality of test result data obtained by measuring the 
analog/digital characteristic of the one or more ICs to be tested 
with the plurality of measurement circuits - 

[0033] In accordance with the third aspect of the present 
invention, an IC testing apparatus comprises: 

an analog/digital characteristics testing device 
comprising: a plurality of measurement circuits for measuring 
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an analog/digital characteristic of one or more ICs to be tested 
in accordance with a test condition data; and a setting unit 
for setting a different test condition data to each measurement 
circuit . 

[0034] The setting unit may comprise: 

a test condition outputting circuit for outputting the 
test condition data in order; 

a counting circuit for counting the number of the test 
condition data outputted from the test condition outputting 
circuit; and 

a specifying circuit for specifying the measurement 
circuit in which the test condition data is written , in accordance 
with a counter value of the counting circuit. 
[0035] When an initial test condition data is outputted from 
the test condition outputting circuit, the specifying circuit 
may specify all of the measurement circuits as a circuit in which 
the initial test condition data is written. 

[ 0036 ] The analog/digital characteristics testing device may 
further comprise a management unit for managing a test result 
data obtained by each measurement circuit. 
[0037] The setting unit may comprise: 

a test condition outputting circuit for outputting the 
test condition data in order; and 

a counting circuit for counting the number of the test 
condition data outputted from the test condition outputting 
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circuit; and 

the management unit may comprise : 

a multiplexing circuit for outputting the test result data 
obtained by each measurement circuit , from a predetermined output 
terminal in accordance with a counter value of the counting 
circuit ; and 

a judging circuit for judging whether the one or more ICs 
to be tested are good or poor in accordance with the test result 
data outputted from the multiplexing circuit. 

[0038] In accordance with the fourth aspect of the present 
invention, an IC testing apparatus comprises: 

an analog/digital characteristics testing device 
comprising: a test condition outputting circuit for outputting 
one or more test condition data; a plurality of measurement 
circuits for measuring an analog/digital characteristic of one 
or more ICs to be tested in accordance with the test condition 
data; and a setting unit for setting the test condition data 
to each measurement circuit; 

wherein when the test condition outputting circuit outputs 
one test condition data, the setting unit sets the outputted 
one test condition data to all of the measurement circuits; and 
when the test condition outputting circuit outputs a plurality 
of test condition data, the setting unit selects one test 
condition data to be set to each measurement circuit, from the 
plurality of test condition data. 



[0039] The setting unit may comprise a counting circuit for 
counting the number of the test condition data outputted from 
the test condition outputting circuit; 

wherein the setting unit sets the test condition data to 
each measurement circuit in accordance with the number of test 

_ condition data, which is counted by the counting circuit. 

Q 

^0 [ 0040 ] The analog/digital characteristics testing device may 

N further comprise a multiplexing circuit for multiplexing a 

*^ 

\^ plurality of test result data obtained by measuring the 

H analog/digital characteristic of the one or more ICs to be tested 

with the plurality of measurement circuits. 

O 

ST* 

BRIEF DESCRIPTION OF THE DRAWINGS 



[0041] The present invention will become more fully 
understood from the detailed description given hereinbelow and 
the accompanying drawings which are given by way of illustration 
only, and thus are not intended as a definition of the limits 
of the present invention, and wherein; 

FIG. 1 shows a block diagram of the analog/digital 
characteristics testing device according to the first 
embodiment ; 

FIG. 2 shows an example of the program for the 
analog/digital characteristics test ; 
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FIG. 3 shows a timing chart for explaining the timing that 
the test condition data is written in each analog/digital 
characteristics measurement circuit; 

FIG. 4 shows the relation between the inputted test result 
data and the outputted test result data, for each terminal of 
the multiplexer; 

FIG. 5 shows a block diagram of the analog/digital 
characteristics testing device according to the second 
embodiment ; 

FIG. 6 shows a timing chart for explaining the timing that 
the test condition data is written in each analog/digital 
characteristics measurement circuit ; 

FIG. 7 shows the relation between the inputted test result 
data and the outputted test result data, for each terminal of 
the multiplexer; and 

FIG. 8 shows a block diagram of the analog/digital 
characteristics testing device according to an earlier 
development . 



PREFERRED EMBODIMENT OF THE INVENTION 

[0042] Hereinafter, the analog/digital characteristics 
testing device according to the present invention will be 
explained in detail with reference to the drawings . 



First Embodiment: 

[0043] The structure of the analog/digital characteristics 
testing device according to the first embodiment will be 
explained. 

[0044] FIG- 1 shows a block diagram of the analog/digital 
characteristics testing device 100. 

[0045] As shown in FIG. 1, the analog/digital characteristics 
testing device 100 comprises a test controller 1, a decoder 2, 
a counter 3, a clock distribution circuit 4, a multiplexer 5 
and a plurality of analog/digital characteristics measurement 
circuits 61, 62, 63, 64, 6n. In the following explanation , 

each analog/digital characteristics measurement circuit 61 , 62 , 
63, 64, 6n is generally referred to as "analog/digital 

characteristics measurement circuit 6" when the analog/digital 
characteristics measurement circuits are not required to be 
distinguished from each other. 

[0046] The test controller 1 stores a test program for testing 
the analog/digital characteristics of an IC to be tested 
(hereinafter, referred to as "DUT"). The test controller 1 
outputs a test condition data in accordance with the test program 
and outputs a data write clock signal for writing the test 
condition data in the first to nth analog/digital characteristics 
measurement circuits 6. 

[0047] As shown in FIG. 2, n test condition data "A", "B" , 
"C", "D", "N" corresponding to the n analog/digital 

characteristics measurement circuits 61 to 6n, are programmed 
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in the test program for the DUT. 

[0048] The decoder 2 inputs a data outputted from the test 
controller 1. By decoding the inputted data, the decoder 2 
detects that the test condition data is transmitted to each 
analog/digital characteristics measurement circuit 6 - 
[0049] The counter 3 inputs the output signal of the decoder 
2 to count the number of times that the test condition data is 
transmitted. 

[0050] The clock distribution circuit 4 distributes the data 
write clock signal outputted from the test controller 1, in 
accordance with the output signal (counter value) of the counter 
3. In the first embodiment, when the counter value is "1" of 
the counter 3, the data write clock signals CLKl to CLKn are 
supplied to all of the analog/digital characteristics 
measurement circuits 61 to 6n. When the counter value is "n" 
of the counter 3, the data write clock signal CLKn is supplied 
to the nth analog/digital characteristics measurement circuit 
6n . 

[0051] The analog/digital characteristics measurement 
circuit 6 comprises a computing circuit 6a , a memory 6b , a voltage 
measurement circuit 6c and a voltage generating circuit 6d. 
[0052] The test condition data outputted from the test 
controller 1 is stored in a register of the computing circuit 
6a and the memory 6b by synchronizing with the clock signal 
outputted from the clock distribution circuit 4. The test 
condition data outputted from the test controller 1 is written 



in the n analog/digital characteristics measurement circuits 
62, 63, 64, ' • ' , 6n having the same structure and function as 
the analog/digital characteristics measurement circuit 6, in 
accordance with each clock signal outputted from the clock 
distribution circuit 4 . 

[0053] A measurement algorithm for carrying out the 
analog/digital characteristics measurement is previously 
stored in the memory 6b. In accordance with the measurement 
algorithm and the test condition data, the computing circuit 
6a controls the voltage measurement circuit 6c and the voltage 
generating circuit 6d. 

[0054] For example, when a test for an analog- to-digital 
converter provided in the DUT is carried out, the computing 
circuit 6a controls the voltage generating circuit 6d to apply 
an analog signal to the DUT. The analog- to-digital converter 
of the DUT outputs a digital signal corresponding to the applied 
analog signal. The computing circuit 6a stores the digital 
signal in the memory 6b. The computing circuit 6a controls the 
voltage generating circuit 6d to change an analog signal to be 
applied and collects the necessary data for analog/digital 
characteristics measurement. When the necessary data is 
collected, the computing circuit 6a computes a data to judge 
whether the DUT is good or poor in accordance with the test 
condition data. The computing circuit 6a outputs the above 
Judgment as a test result. 

[0055] When a test for a digital-to-analog converter provided 



in the DUT is carried out, the computing circuit 6a applies a 
digital signal to the DUT. The digital-to-analog converter of 
the DUT outputs an analog signal corresponding to the applied 
digital signal. The outputted analog signal is measured by the 
voltage measurement circuit 6c . The computing circuit 6a stores 
the above measurement result in the memory 6b. The computing 
circuit 6a change^a digital signal to be applied and collects 
the necessary data for analog/digital characteristics 
measurement. When the necessary data is collected, the 
computing circuit 6a computes a data to judge whether the DUT 
is good or poor in accordance with the test condition data. The 
computing circuit 6a outputs the above Judgment as a test result . 
[0056] Each test result "a" , "b" , "c" , "d" , • • • , "n" outputted 
from each analog/digital characteristics measurement circuit 
6 is inputted into the multiplexer 5. 

[0057] The multiplexer 5 comprises n input terminals and n 
output terminals. The test result data outputted from the nth 
analog/digital characteristics measurement circuit 6n is 
inputted into the nth input terminal. The multiplexer 5 
multiplexes the inputted test result data in order for the test 
controller 1 to easily manage the test result data, in accordance 
with the output signal (counter value) of the counter 3, and 
outputs the test result data to the test controller 1. The test 
controller 1 manages the test result data outputted from the 
multiplexer 5. Thereby, in case that the analog/digital 
characteristics test is carried out for one DUT a plurality of 



times by using a plurality of test conditions , the test controller 
1 calculates the final test result for judging whether the DUT 
is good or poor. 

[0058] The operation of the analog/digital characteristics 
testing device 100 will be explained. 

[0059] In the analog/digital characteristics testing device 
100 shown in FIG. 1, the number of the analog/digital 
characteristics measurement circuits 6 is n which is an optional 
natural number . The operation of assigning the n analog/digital 
characteristics measurement circuits 6 to one DUT will be 
explained with reference to FIGS. 3 and 4. 

[0060] FIG. 3 shows a timing chart for explaining the timing 
that the test condition data is written in each analog/digital 
characteristics measurement circuit 61 to 6n. FIG. 4 shows the 
relation between the inputted test result data and the outputted 
test result data, for each terminal of the multiplexer 5. 
[0061] The case of testing a plurality of analog- to-digital 
converters or a plurality of digital-to-analog converters , which 
are provided in one DUT will be explained. 

[0062] During the characteristics test of the DUT, as shown 
in FIG. 3, the n test condition data are transmitted from the 
test controller 1 in order of "A" to "N" . The decoder 2 detects 
that the transmitted test condition data are ones for the 
analog/digital characteristics test. The number of the 
detected test condition data is counted by the counter 3. 
[0063] The clock distribution circuit 4 distributes the data 



18 



write clock signal transmitted from the test controller 1, to 
each analog/digital characteristics measurement circuit 61 to 
6n in accordance with the counter value of the counter 3 . That 
is, as shown in FIG. 3, when the output signal (counter value) 
of the counter 3 is "1", the clock signals CLKl , CLK2 , CLK3 , 
CLK4 , • * • , CLKn are generated at the timing of the inputted data 
write clock signal to output them to all of the analog/digital 
characteristics measurement circuits 61, 62, 63, 64, 6n. 
[0064] When the counter value of the counter 3 is "2", the 
clock signal CLK2 is generated at the timing of the data write 
clock signal to output it to the second analog/digital 
characteristics measurement circuit 62. Similarly, when the 
output signal (counter value) of the counter 3 is "n" , the clock 
signal CLKn is generated at the timing of the data write clock 
signal to output it to the nth analog/digital characteristics 
measurement circuit 6n. 

[0065] Each analog/digital characteristics measurement 
circuit 6 writes the test condition data in a register of the 
computing circuit 6a or in the memory 6b in accordance with the 
clock signals CLKl to CLKn outputted from the clock distribution 
circuit 4 . 

[0066] By the above test condition writing operation, when 
the test condition data is only one ( "A" ) , the same test condition 
data is simultaneously set to all of the analog/digital 
characteristics measurement circuits 6. As a result, the test 
that n DUTs are simultaneously measured by using n analog/digital 



characteristics measurement circuits like the analog/digital 
characteristics testing device 300 , can be carried out . In case 
that the number of the test condition data is n , the test condition 
data are set to n analog/digital characteristics measurement 
circuits 6, respectively. As a result, n circuits to be tested 
for the analog/digital characteristics, which have different 
characteristics from each other and which are provided in one 
DUT, can be simultaneously tested. 

[0067] Next, the test result data will be explained. 
[ 0068 ] The test result data outputted from the analog/digital 
characteristics measurement circuits 61 to 6n are inputted into 
the multiplexer 5. The multiplexer 5 multiplexes the inputted 
test result data in accordance with the output signal (counter 
value) of the counter 3 as shown in FIG. 4. 

[0069] When the output signal (counter value) of the counter 
3 is "1", the test result data "a" to "n" outputted from the 
analog/digital characteristics measurement circuits 61 to 6n 
are inputted into the input terminals INI to INn of the multiplexer 
5, respectively. The test result data are outputted from the 
output terminals OUTl to OUTn corresponding to the input 
terminals INI to INn . 

[0070] When the output signal (counter value) of the counter 
3 is "2", the test result data "a" outputted from the first 
analog/digital characteristics measurement circuit 61 is 
inputted into the input terminal INI of the multiplexer 5. 
Further, the test result data "b" outputted from the second 



analog/digital characteristics measurement circuit 62 is 
inputted into the input terminal IN2 . In order for the test 
controller 1 to easily manage the test result data, the 
multiplexer 5 operates an AND operation of the inputted test 
result data "a" and "b" to output the AND operation to the first 
output terminal OUTl . 

[0071] Similarly, when the output signal of the counter 3 
is "n" , the test result data "a" to "n" outputted from the first 
to nth analog/digital characteristics measurement circuits 61 
to 6n are inputted into the input terminals INI to INn of the 
multiplexer 5, respectively. In order for the test controller 
1 to easily manage the test result data, the multiplexer 5 operates 
an AND operation of the inputted test result data "a" to "n" 
to output the AND operation to the first output terminal OUTl . 
[0072] The signal outputted from the multiplexer 5 is managed 
as a test result data by the test controller 1. 
[0073] The test controller 1 Judges whether the DUT is good 
or poor in accordance with all of the test result data outputted 
from the multiplexer 5 and outputs the judgment as an 
analog/digital characteristics test result of the DUT, 
[0074] As described above, according to the analog/digital 
characteristics testing device 100 of the first embodiment, a 
plurality of different test condition data "A" to "N" are 
outputted from the test controller 1 in order. The number of 
the outputted test condition data is counted by the counter 3. 
The data write clock signal outputted from the test controller 



1 is distributed by the clock distribution circuit 4 in accordance 
with the counter value of the counter 3, that is, the order of 
the test condition data , Then , the corresponding test condition 
data are written in each analog/digital characteristics 
measurement circuit 6 . 

[0075] Therefore, because a plurality of different test 
condition data can be set to each analog/digital characteristics 

Q 

,Q measurement circuit 61 to 6n , a plurality of circuits to be tested 

g for the analog/digital characteristics, which have different 

y characteristics from each other, and which are provided in one 

i=4 DUT , can be simultaneously tested under different test conditions . 

1^ The efficiency of the test can be improved. Further, because 

1^ the analog/digital characteristics measurement circuit 

IJl 

n requiring high precious and precise parts is not required to 

be further added and the analog/digital characteristics testing 
device can be realizedby adding only cheap logic ICs, for example, 
a decoder, a counter, a clock distribution circuit , a multiplexer 
or the like, the manufacturing cost of the analog/digital 
characteristics testing device 100 can be reduced. 
[0076] When the counter value of the counter is "1" , one test 
condition data is written in all of the analog/digital 
characteristics measurement circuits 61 to 6n. Further, the 
test result data of each analog/digital characteristics 
measurement circuit 61 to 6n is inputted into the multiplexer 
5 . Therefore , it is also possible to set the same test condition 
data to all of the analog/digital characteristics measurement 
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circuits 61 to 6n and to simultaneously test a plurality of DUTs . 
[0077] The test result data of each analog/digital 
characteristics measurement circuit 61 to 6n is inputted into 
the multiplexer 5. The multiplexer 5 operates an AND operation 
of the inputted test result data in accordance with the counter 
value of the counter 3 and outputs the AND operation to the test 
g controller 1 from a predetermined terminal . The test controller 

1 manages the signal outputted from the multiplexer 5 as a test 
--•Ct result data. For example, it is judged whether the DUT is good 

Q or poor in accordance with the test result data obtained by testing 

the analog/digital characteristics a plurality of times under 
a plurality of different test conditions. Then, the above 

'sis 

f| judgment is outputted. Therefore, a test operator can test the 

5 characteristics efficiently and easily obtain the test result. 

Second Embodiment : 

[0078] Next, the analog/digital characteristics testing 
device 200 will be explained as a second embodiment. 
[0079] FIG. 5 shows a block diagram of the analog/digital 
characteristics testing device 200. The structure for testing 
two DUTs (DUTl and DUT2) by using four analog/digital 
characteristics measurement circuits 6, is shown in the drawing 
as an example. FIG. 6 shows a timing chart for explaining the 
timing that each test condition data is written in each 
analog/digital characteristics measurement circuit 6. FIG. 7 
shows the relation between the inputted test result data and 
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the outputted test result data, for each terminal of the 
multiplexer 5 . 

[0080] As shown in FIG. 5, the analog/digital characteristics 
testing device 200 has almost the same structure as the 
analog/digital characteristics testing device 100 according to 
the first embodiment. Therefore, the detailed explanation for 
each element is omitted. The same reference numeral is attached 
to the same element as the first embodiment. 

[0081] In the second embodiment, when the counter value of 
the counter 3 is "1", the clock distribution circuit 4 outputs 
the clock signals CLKl to CLK4 to the analog/digital 
characteristics measurement circuits 6 respectively, to set the 
same test condition data "A" to all of the analog/digital 
characteristics measurement circuits 6 . When the counter value 
of the counter 3 is "2" , the clock distribution circuit 4 outputs 
the clock signal CLK2 and CLK4 to the analog/digital 
characteristics measurement circuits 62 and 64 respectively, 
to set the test condition data "B" to the analog/digital 
characteristics measurement circuits 62 and 64. When the 
counter value of the counter 3 is "3", the clock distribution 
circuit 4 outputs the clock signal CLK3 to the analog/digital 
characteristics measurement circuit 63 to set the test condition 
data "C" to the analog/digital characteristics measurement 
circuit 63. When the counter value of the counter 3 is "4", 
the clock distribution circuit 4 outputs the clock signal CLK4 
to the analog/digital characteristics measurement circuit 64 



to set the test condition data "D" to the analog/digital 
characteristics measurement circuit 64. 

[0082] With reference to FIGS. 6 and 7, the operation of the 
second embodiment will be explained. 

[0083] FIG. 6 shows the timing chart for explaining the timing 
that each test condition data is written in each analog/digital 
characteristics measurement circuit 61 to 64. FIG. 7 shows the 
relation between the inputted test result data and the outputted 

■ =^ 

test result data, for each terminal of the multiplexer 5. 

■4 

[0084] The operation that two analog- to-digital converters 
or two digital-to-analog converters which are incorporated into 
5^ each DUTl and DUT2 are tested, will be explained. 

r! [0085] During the characteristics test of the DUT, as shown 

;^ in FIG. 6, four test condition data are transmitted from the 

test controller 1 in the order of "A" to "D" . The decoder 2 
detects that the transmitted test condition data are ones for 
the analog/digital characteristics test. The number of the 
detected test condition data is counted by the counter 3. 
[0086] The clock distribution circuit 4 distributes the data 
write clock signal transmitted from the test controller 1, to 
each analog/digital characteristics measurement circuit 61 to 
64 in accordance with the counter value of the counter 3- That 
is, as shown in FIG. 6, when the output signal (counter value) 
of the counter 3 is "1", the clock signals CLKl, CLK2 , CLK3 and 
CLK4 are generated at the timing of the inputted data write clock 
signal and are outputted to the analog/digital characteristics 
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measurement circuits 61 to 64, respectively. 

[0087] When the counter value of the counter 3 is "2", the 
clock signals CLK2 and CLK4 are generated at the timing of the 
data write clock signal and are outputted to the second 
analog/digital characteristics measurement circuit 62 and the 
fourth analog/digital characteristics measurement circuit 64, 
respectively . 

[0088] When the counter value of the counter 3 is "3", the 
clock signal CLK3 is generated at the timing of the data write 
clock signal and is outputted to the third analog/digital 
characteristics measurement circuit 63. 

[0089] When the counter value of the counter 3 is "4", the 
clock signal CLK4 is generated at the timing of the data write 
clock signal and is outputted to the fourth analog/digital 
characteristics measurement circuit 64. 

[0090] Each analog/digital characteristics measurement 
circuit 61 to 64 writes the test condition data outputted from 
the test controller 1 at the timing of each clock signal CLKl 
to CLK4 , in a register of the computing circuit 6a or the memory 
6b at the timing of each clock signal CLKl to CLK4 outputted 
from the clock distribution circuit 4. 

[0091] By the above test condition writing operation, when 
the test condition data is only one { "A" ) , the same test condition 
data is simultaneously set to all of the analog/digital 
characteristics measurement circuits 61 to 64. When the test 
condition data are two or more, the second test condition data 



"B" is set to the analog/digital characteristics measurement 
circuits 62 and 64. The third test condition data "C" is set 
to the analog/digital characteristics measurement circuit 63. 
The fourth test condition data "D" is set to the analog/digital 
characteristics measurement circuit 64. 

[00921 That is, when the test condition data is transmitted 
from the test controller 1 only once, the same test condition 
data "A" is set to the first to fourth analog/digital 
characteristics measurement circuits 61, 62, 63 and 64. By 
measuring the DUTs corresponding to each analog/digital 
characteristics measurement circuit 61 to 64, two DUTs having 
the same functions can be simultaneously measured. 
[0093] When the test condition data is transmitted twice, 
the test condition data "A" is set to the first analog/digital 
characteristics measurement circuit 61 and the third 
analog/digital characteristics measurement circuit 63. The 
test condition data "B" is set to the second analog/digital 
characteristics measurement circuit 62 and the fourth 
analog/digital characteristics measurement circuit 64. 
Therefore, two circuits to be tested for the analog/digital 
characteristics, which are provided in the DUTl, can be 
simultaneously measured by the analog/digital characteristics 
measurement circuits 61 and 62. Further, two circuits to be 
tested for the analog/digital characteristics, which are 
provided in the DUT2 having the same function as the DUTl, can 
be simultaneously measured by the analog/digital 



characteristics measurement circuits 63 and 64 under the same 
conditions as the DUTl. 

[ 0094 ] When the test condition data is transmitted three times 
or four times, different test condition data can be set to the 
analog/digital characteristics measurement circuits 61, 62 and 
63, or to the analog/digital characteristics measurement 
circuits 61, 62, 63 and 64, Therefore, three or four circuits 
to be tested for the analog/digital characteristics, which are 
provided in one DUT, can be simultaneously measured. 
[0095] Next, the test result data will be explained. 
[ 0096 ] The test result data outputted from the analog/digital 
characteristics measurement circuits 61 to 64 are inputted into 
the multiplexer 5. The multiplexer 5 multiplexes the inputted 
test result data in accordance with the output signal (counter 
value) of the counter 3 as shown in FIG. 7. 

[0097] When the output signal (counter value) of the counter 
3 is "1", the test result data "a" to "d" outputted from the 
analog/digital characteristics measurement circuits 61 to 64 
are inputted into the input terminals INI to IN4 of the multiplexer 
5, respectively. The test result data are outputted from the 
output terminals OUTl to OUT4 corresponding to the input 
terminals INI to IN4 . 

[0098] When the output signal (counter value) of the counter 
3 is "2", the multiplexer 5 operates an AND operation of the 
test result data "a" outputted from the first analog/digital 
characteristics measurement circuit 61 and the test result data 
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"b" outputted from the second analog/digital characteristics 
measurement circuit 62, and outputs the AND operation to the 
first output terminal OUTl . Further , the multiplexer 5 operates 
an AND operation of the test result data "c" outputted from the 
third analog/digital characteristics measurement circuit 63 and 
the test result data "d" outputted from the fourth analog/digital 
characteristics measurement circuit 64, and outputs the AND 

Q 

'^u operation to the second output terminal OUT2 . 

■4 [0099] When the output signal (counter value) of the counter 

W 3 is "3", the multiplexer 5 operates an AND operation of the 

H test result data "a", "b" and "c" outputted from the first to 

M third analog/digital characteristics measurement circuits 61, 

O 

M 62 and 63, and outputs the AND operation to the first output 

111 

□ terminal OUTl. When the output signal (counter value) of the 

counter 3 is "4", the multiplexer 5 operates an AND operation 
of the test result data "a", "b" , "c" and "d" outputted from 
the first to fourth analog/digital characteristics measurement 
circuits 61, 62, 63 and 64, and outputs the AND operation to 
the first output terminal OUTl. 

[0100] The output signals outputted from the first to fourth 
output terminals OUTl to OUT4 of the multiplexer 5 are managed 
as a test result data by the test controller 1. 
[0101] The test controller 1 Judges whether the DUT is good 
or poor in accordance with all of the test result data outputted 
from the multiplexer 5 and outputs the judgment as an 
analog/digital characteristics test result of the DUT. 



29 



[0102 ] As described above , in the second embodiment , the clock 
distribution circuit 4 specifies the analog/digital 
characteristics measurement circuit in which the test condition 
data is written, in accordance with the counter value of the 
counter 3. Further, the clock distribution circuit 4 sets the 
test condition data for simultaneously testing a plurality of 
the same DUTs having a plurality of circuits to be tested for 
the analog/digital characteristics- That is, in accordance 
with the counter value of the counter 3, a clock signal to be 
outputted is set. 

[0103] Because the same test condition data or different test 
condition data are flexibly set to each analog/digital 
characteristics measurement circuit 6, it is possible that, for 
example, a plurality of DUTs having the same function and 
comprising a plurality of circuits to be tested for the 
analog/digital characteristics are simultaneously tested. 
Therefore, the efficiency of the test can be improved. 

[0104] Further, the analog/digital characteristics testing 
device according to the present invention may be incorporated 
into an IC testing apparatus . Thereby, the IC testing apparatus 
having a function of testing the analog/digital characteristic 
of one or more ICs to be tested, can be provided. 

[0105] The method for determining a test condition data to 
be set and an analog/digital characteristics measurement circuit 
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to which the test condition data is set, is not limited to the 
above embodiments . An operator may register the test condition 
setting program to the test controller 1 in accordance with the 
number of the DUTs or the number of the circuits to be tested 
for the analog/digital characteristics, which are provided in 
the DUT. Then, the test controller 1 may control the clock 
distribution circuit 4 in accordance with the test condition 

O setting program in order to write the test condition data in 

^0 the corresponding analog/digital characteristics measurement 

circuit . Any other concrete test condition or the like can be 

p optionally set . Further , the method for judging the test result 

inputted into the test controller and for outputting the test 

Q result , may be changed without departing the gist of the present 

invention. 

Q 

[0106] According to the present invention, because the 
analog/digital characteristic of an IC to be tested can be tested 
by setting different test condition data to a plurality of 
measurement circuit^with the setting unit, the efficient of the 
test is improved- For example, even though the circuits to be 
tested, such as a plurality of analog- to-digital converters, 
a plurality of digital-to-analog converters or the like, are 
provided in one IC to be tested, the analog/digital 
characteristic test can be carried out by setting different test 
condition data to each circuit to be tested. 

[0107] The number of the test condition data outputted in 
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order is counted by the test condition outputting circuit, the 

counting circuit and the specifying circuit. Therefore, the 

test condition data to be set and the measurement circuit in 

which the test condition data is written, can be specified in 

accordance with the counter value, that is, the output order. 

[0108] When the test condition data is one, a plurality of 

IC^to be tested can be simultaneously tested by setting the same 
n 

test condition data to all of the measurement circuits. 
[0109] The result of the analog/digital characteristic test 
can be easily managed by the managing unit . 

[0110] Because it can be judged whether the IC to be tested 
is good or poor by the multiplexing circuit and the Judging circuit 
in accordance with the test result data outputted from each 
measurement circuit, a test operator can easily obtain the test 
result data under various test conditions. 

[0111] The entire disclosure of Japanese Patent Application 
No. Tokugan 2000-324216 filed on October 24, 2000 including 
specification, claims drawings and summary are incorporated 
herein by reference in its entirety. 



